When I went before the American Board of Orthopaedic Surgery (ABOS) for the oral portion of my certifying examination in 1982, the process was more straightforward than it is today. Candidates were not troubled for lists of their operative cases and complications. There were no options or choices to dither about. In each of 4 half-hour sessions, an ABOS examiner would present the candidate with a challenging case for analysis and discussion. In random succession, the depth of a young surgeon's knowledge was plumbed in the categories of Trauma, Pediatric Orthopaedics, Adult Reconstruction, and the cryptically titled ''Interpretive Skills.'' I think it's fair to say that this last category most consistently struck terror in the hearts of the aspiring diplomates, whatever their aptitude or training. They knew that ''Interpretive Skills'' would require them to look through a microscope, a device they vaguely remembered after 2 years in the clinical practice of orthopaedic surgery, and intelligently discuss the colorful dots and swirls that met their gaze.
I will never forget the agony of my own Interpretive Skills examination. I meekly shuffled into the cubicle, prepared to be flummoxed and humiliated. My examiner was Dr. William S. Smith, chief of orthopaedic surgery at the University of Michigan. When Dr. Smith flipped the radiographs of the case to be discussed onto the portable view box, a slight smile must have crept onto my face. The image appeared to be characteristic of a tumor that I thought I recognized. When I peered into the dreaded eyepiece, I had to restrain myself from clapping my sweaty palms together in elation. ''I know this!'' I exulted silently. Words began to pour forth from my mouth in torrents as I prepared to demonstrate my erudition in orthopaedic pathology. Unfortunately, Dr. Smith was one of the kindest, most mild-mannered interrogators one could imagine. I yearned to be challenged and quizzed, yet he insisted on helping me, repeatedly interrupting my exposition to provide supportive hints to lead me in the direction I already knew I needed to go. It was a frustrating half hour, but I guess there are far worse fates than being pummeled with kindness. Years later, when I became an ABOS examiner myself, I tried to emulate Dr. Smith's benign demeanor.
Interpreting histological sections was an activity that we candidates had all been trained to carry out throughout our accredited residencies, but only the fraction who became orthopaedic tumor specialists anticipated ever performing it again once we exited that exam room. Certainly, those of us who subspecialized in Sports Medicine thought we had seen our last of hematoxylin and eosin. We never know what Fate has in store for us, however, and the rise of cartilage repair has led to the reproduction of a large number of histological images in the pages of The American Journal of Sports Medicine. When a surgeon's intent is to restore ulcerated articular cartilage to its pristine state, what is more logical than to examine the regenerated tissue and rate how well it reproduces the original? In this issue of The American Journal of Sports Medicine, Mainil-Varlet et al 5 present ICRS II, a new scoring scale to evaluate repaired articular cartilage.
In 2003, the Histological Endpoint Committee of the International Cartilage Repair Society (ICRS) developed a histological scoring scheme for repaired articular cartilage, the ICRS Visual Assessment Scale (ICRS I). 4 In the current paper, 2 of the original authors and additional colleagues set out to assess the interrater and intrarater reliability of the ICRS I scale and the Modified O'Driscoll Scale (MODS). Cartilage sections from a randomized controlled trial by Saris et al, 10 which had compared microfracture with characterized chondrocyte implantation, were scored independently by 2 experienced histopathologists. In addition, intrarater variability was investigated by comparing the scoring of a subset of the slides from 3 separate readings by the same 2 pathologists. Unfortunately, the results of this portion of the study proved less favorable than the investigators had hoped. The interrater correlation coefficients were low for most parameters of both scales.
Accordingly, the investigators decided to develop a new scale, christened ICRS II, and determine its reliability. They chose 13 parameters based upon a review by the Histological Endpoint Committee of the ICRS and added a 14th scale for the overall assessment. The ICRS II was evaluated by 3 blinded readers using biopsy specimens from the study of Saris et al 10 and another well-known randomized trial by Knutsen et al. 3 Each parameter was scored on a 100-mm visual analog scale (VAS). One might anticipate that a 100-mm VAS would pose a risk of high variability. However, many of the parameters are dichotomous or nearly so, with the score most frequently reported as 0 or 100, which probably reduces potential variability. In fact, the interrater and intrarater correlations were moderate or high for most parameters, with the overall assessment score yielding interrater correlations of .74 to .81 and an intrarater correlation of .81.
The authors found that the variability of assessment for the ICRS II scale was considerably better than that of the 2 earlier scales tested, but they leave the door open to the future refinement of some of the parameters that were evaluated. They acknowledge that the results of current ongoing clinical trials will determine whether the entire ICRS II, the overall assessment rating, or other component scores from postoperative biopsies will be useful in predicting the clinical outcome of cartilage repair surgery. Further support for this scale will be garnered if other pathologists not involved in its development are able to demonstrate similar interrater variability.
Although biopsy remains the most direct way of evaluating the structure of cartilage repair tissue, it requires an invasive procedure that is relatively costly. This has aroused interest in assessing the quality of cartilage repair using a noninvasive method such as MRI. 6, 8, 11 Techniques such as 3-dimensional gradient echo and fast spin echo images are sensitive to cartilage 8, 9, 11 and have been used for postoperative evaluation of the quality of cartilage repair. 1, 6, 13, 14 As with histological sections, the ability to evaluate reproducibly the quality of the regenerated tissue is vital to the use of MRI for judging the success of various cartilage restoration techniques. Two comparative studies of cartilage repair appearing in this issue of AJSM 13, 14 report their MRI results with the magnetic resonance observation of cartilage repair tissue (MOCART) scoring system, which has been shown by its developers to have a high interrater correlation coefficient 6 and to correlate in some of its variables with the Knee injury and Osteoarthritis Outcome Scale (KOOS).
Advanced MRI techniques show promise of yielding even more information about repaired cartilage. 8 These techniques include T2 mapping, 7, 13 which reflects the structural arrangement of collagen, and delayed gadolinium-enhanced MRI of cartilage (dGEMRIC), which reflects glycosaminoglycan (GAG) content. Another clinical study in this issue uses dGEMRIC to evaluate the GAG content of areas of autologous chondrocyte implantation 9 to 18 years after surgery. 12 Vasiliadis et al 12 found that the T1 values in the repaired lesions were comparable with those of the surrounding cartilage, although they could not show a correlation between most MRI parameters and the clinical outcome on the KOOS scales.
While demonstrating restoration of the structure and content of destroyed tissue is a logical way to evaluate a cartilage repair procedure, patients are most interested in the relief of troublesome symptoms such as pain, swelling, and stiffness. For this reason, Mainil-Varlet et al 5 stress the importance of demonstrating in future studies that ICRS II scores correlate with clinical outcome. Yet clinical outcome must also be measured in a valid and reproducible manner. Another article appearing this month by Greco et al 2 reports the reliability and responsiveness of the International Knee Documentation Committee (IKDC) subjective knee form in patients with focal articular cartilage defects, in comparison with the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), the Modified Cincinnati Knee Rating System (CKRS), and the Short Form 36 (SF-36). The authors undertook this project because, as they point out, reliability and responsiveness are not a fixed property of an outcome measure but may vary with the specific intended use. As is usual, they studied the reliability of these measures by repeatedly administering them to a population of patients whose status they did not expect to change and the responsiveness by administering them to a group of patients before and after treatment. The IKDC, WOMAC, and modified CKRS all demonstrated similar acceptable reliability and responsiveness, supporting the use of these instruments in clinical studies of cartilage repair. The authors also report the minimal clinically important difference (MCID) for each of the 3 scales at 6 and 12 months following treatment, providing useful benchmarks for judging whether statistically significant improvements are also clinically significant.
The dizzying expansion of the number of techniques available for repairing symptomatic articular cartilage defects in the knee and other joints demands thoughtful evaluation with methods that are valid and reproducible. The outcomes of different studies cannot be compared with confidence unless the outcome measures chosen yield similar results regardless of who administers them. This goal is easiest to achieve with subjective outcome forms completed by the patients themselves, removing the investigator from the evaluation process. When a surgeon is attempting to restore anatomy, however, it is pertinent to ask whether that anatomy has indeed been restored, both on a macroscopic and microscopic level. This will always require some degree of interpretive skills, but a reproducible scale helps to minimize the role of subjective judgment in the process of interpretation. The framework provided by such an organized system can also help to quell any anxiety generated by staring at an enigmatic array of colorful dots and swirls.
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